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THE LANCET, JUNE 12, 1982 

decided to use labelled IF prepared by incubating hunoan gastric 
juice and '^Oxobalamin for 30 min at 20^C and diluting the 
mixture to give in 20 /il 8 fmol (10 • 4 pg) '^Co<obalamin bound to 
. IF. These data are exp ^ssed in inoles sinoejone mole oflF binds one 
. >: : imble col»iaj^.f The c»balaaun4}in^^ in |as&dc 

/; juice V was'^^as^j^ with ^c6ated ^chai^a^ ' 
■ . haptpcOTih* with cpbinaiAide: ^ To 1 00 pi sample 6f standaid 
A' added' 5 pi non^raclioactive cobalamin (contaii|ihg:5 ng>e4 pmol), - .^ . 
^v20/i^^e6<o^^ay^ finoifbe^^ 
^ ' 20 lii antiserum (final dilution 1 :943)^ ahd^ti^ rac^iQn m .r 
incubatediat 4fC in the dark for 17T24;h;^100jgl seru^^ ^ 
' unim^ (1:500^ ^00^ second antibody (pig ami- . ^ 

.1,^ rabbit-IgG^ 'i:6), and 50?;il jpwlyethylene^lxcwl ^(2 g/l 0 inl . 
^ water) were the^^^^ and the mixture .was. in^ at 20; C m r: 
f :;the"dark :foW;2 |(,the^ ipentrifoge^ foir^^. lojj^^ .^^^^^ -'^ 
iufer^ataiit ^ras Mpiraied aiid* the radiModwty ym the^ predpi^te v ' 




INTRODUCTION 

■•■r^''?^'!^''''^^^'^'''^-''^''' : ' '< ' •■:-''nv>:v*:-'A-r:^ ■'^4$' s ''"^ 

£ ; v*V' : VNUMEROUS protcins ;of : gastrointestinal' pngjn/^qcOTr in ; , 
^ blood and urine; we searched fpr Castk intrinsic factor (iF) 



sund^d cM^'obtained did hotdj^^^ produced with • 

standards made in serum or buffer. A typical standard curve is 
shown in fig. 1. The within-assay variation calculated from the 
,^dipartiviiy ?qunte was 5 '2% , 
^ IF contain^ : ihvi /fml s'enihi (h =201^t*|^tii U ] 
detectaUe amount of IF in the assay .was tak 
^v,Weccoin|ared - the bccause.;-:thec r-ptg^ /cupe'( hid r! a) p^f wu£;jiMJi; jtie r^d > 

rioiisanaeimdandby^^'^^x '&:t0^-Mi¥iM^^^'iii^^''^^-^y 



screaed^frdftf'^b^^^ ^ 



Schiilirig tests and from hospital iripai:i^nis''^^2^^^^^ 




:i- r : /: Vi^^H^'?^^ overnight from . about 20pO[,^)i' to OSOtf '^h.^ Siilweguent^ ;^ 

• pronounced megaloblastic aWmia'^^^ 

■ ; -A*;' cbndjntrations.i^We also studied. a femiale' patient wij^ familial - ^ 
' selective vitamin B|2 malabsorption (GrSsbeck-jmerslund 
syndrome), who has been described previously;**^ 
. / . , , Cowfro/ .^wp.— 10. healthy labomtory personnel^ and 14 

I \ \ -T- unselccted hospital inpatients fonhed the control grbup/About half . 
f r^.v" ; t the. patients had diabetes or: kidneyV)|jsease\arid w^^ 

because their 12-24 h: urines hacl tileenysent to the Ikbbratory for 



otherlassays; the other patients were' chosen .because fthey were 
>r^^ :Uoni^ in betterxondiiion.than those urine 

; iri A samples had been sent to the laboratory;:they were rec^ from 
fractures, myocardiai.ihfarction; iic.\s . ; . ; : ; ■ JJ- ^ 

Methods' \''r^ ll[::''\:^r^^^ 
Xr^eparation ; of ^ antiserum.— Pure.: human IF.' saturated with 
C~^ 4'- injected subiciitaneoiuly^ im^ in five 

^ ' -:d(Kes ( 108 fig protein each) given 14 dayl a^rt. A boost^ dose was 



Fig;- 1 ^Tyfflca] standard curve. ^ r ^. .* .v, '-j ) V • * '* '> ' ^Vri's ^. < •■ V ' 

^ fri Swridardi were- made by adding human 'gdstnc jui^ to con ^' • 

, from';; a . pemicipus; ^ anaemia^ patient.^ . IF^xobalanun-bindlng^' cap^ctty:u\"^ ^ 
% •binding »^<^^radtoactivi^ background and blank.- 

; Urina rv —We carried out several ei neriments to determine thk . 



fig weeks after the first injection;; We:shbwed.^^ cross-' v; 

^^i^'df with haptocbf rin (R-protein^ by adding salivary haj^KXirrih to • 
"the. standard tubes used in the radioinimunoassay; there waij}o 



V UrinafyJF/r-W^ carried out several experiments to determine thi 
' 'nature of ^uiiriaiy ; IF (uro-IF)^ [To' identify^'the * 
::.proteiJM¥)a;'>mixt^^^^ v 
cyEmbcpb^latf^ y^s filtered tt^;ou]|h'sephade»\ ' 



, 'Because^i&bil jp'^was powibly =sa&i^atiid-w iitJaWsUi^tbobalamm^^ ^ * 
'we tnediblabel^ttelFby ihdib«^^ tHej wriiplejat 37*^(^^ ^T^^t a; 




concent rated 50 times by means of ultrafiltration through dialysis 
casing. Afler inany experiments with pure IF and different labek we 



• Other tte(Am^}ues.(^,g.i^^^ filtratijpp -tojdete^^^ ; ; - 

cot^laimn.bihders) tiave been used by our group for a long time and 
have been described elsewhere;**' 
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; V .Subjectsj; • . 


Age: 
extreme 
values (yr) 




Uro-IFm 
pmol/l urine (n*) 




iiel 1-.: 
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^ Hospital inpattent 
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seemed to exceed the variation in boiind radioactivity in other 
fractions. There was no such peak in a negative sample firom a 
pernicious anaemia patient. We interpret these findings as 



1 




M.-'^i/V'. IRactmty nrpuresobti^^ ; v: ^ 

' ' ^^fn * ^ in IF activity afier'j^p^^ > ^ ; 




60 




.... 80.:.^,.. 

- ^ r vr — - . faction numTOr } 

VVh- ^^*'^C';?^tf^V2fTff ^^^^ 

A ataaJJiak ohsefvid with two other control uriii[tt:,; ^^iur : 'i.: J: 1 scTum. pcpsmogen . I levels wcre Only sUghfly^ . ; : 

0 — • 57Co<obaIainiit.hbellcd gastric juice. Other fectors-e,g., the pH arid the intestmal bacterial Ilora- 
BD°Blue Dextran 2000 (ehited in the loiaUy exchided vohime>; aJso help 10 explain Our findings. 

Cbl-c6balanuo. 
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The absence of uro-IF in 2 patients with severe renal 
insufficiency is not surprising and hardly reduce^ the 
, potential usefiilnessofthe test. Because ofBayes' theorem the 
. presence of uro-IRin the,urine of some pernicious anaemia 
. ./patients is a draw^badt if the ;t^t^i^^ be jused.alone in 
f? ' ; ' " popiifation scrcenings.)I.HpweVer,'Ji^^^ that it 



THE LANCET, JUNE 12, 1982 



2. Grflsbeck Kvist G. La malabsorption congtoiule ei selective de la vilamine B j 2 avec 

pnneimirie. Cah ColMidHdp Paris 1967; 6: 935-45. 

3. AUeo RH> Mchlman CS. Isolation of gastric vitamio Bj2*fainding proteins using 

aflmity chtojnatography. I. Purification and propenies of fanman intrinsic factor.^ 
Bio/ Cto 1973; 248: 3660-69. ' 

4. Grflsbeck R, Simons K, Sinkkonen I. IsoUtion of intrinsic 6ctor an>i its probable 
. . ^; degrulatioa product, as.their^vi[aiiUn.B|2^compla^ from, human gasricjuioe. 

5. 'Begicy JAi^TracId^berg'A, Hall (1\?C^ a^ylbr inuinsic^facfbir/ ^ - ■ 
■ ^ 2i^JWtj9,;Fnedrich W, edi.' yiumjii^B | j. Pfocccdini?«f the Third Euroj^^C 




;^^;;:;iipproye the wnsitiwty aiid to ^liiat^ Such- ■ : 

" r 'investigations: have been initiated.^ ; - ^ ^ - * , ? v " sjjFaimwbribii^^^^^ pepsin-ukc 

. . VV " •« , .V i.- . ^ . > V:' " '^' .h ' \^- L[ . : . . ' ''^^ . 5ubstah«'iri''ifie urinV of noWal' individ 

.►VWcihaiikProf.MaxSiurabforcnii^ v , ^'•'^tatssa^'jubCH^^^ v:v*;i;ls-f:' ' 




' % '"''•■^iJ- ^'-Ip* v\KdrflsbeckR,Gord n'R,KanteroI,:^^^^ 'n.:Galen;RS; Gambinb SR, Bejrond normaliiy: the/p^^i^ctSw"^^ 

' • ^ 1 . '' V ' i^t - '^-^ >-rV '- a'lui proteiriuiia in young pebple;*"A %^tQMi:Acia 'fi^edS^nd'm ' ■■ ' ;;V** ni'edica^'diagrioses. N J9757/^;,^t;V;^;:;§';v^ 



HypotHesis 



We' have' shidied t^^^ , • 

patients with GIG, 89 patients with other malignancies^ and 
i, ^^^^ ^ - ^ 108 healthjr subjects and on tumour cells from some of the , 

,. X^J^w^J^rJ^lJ^ Anti-GICA monoclonal antibody ata dilution that results in f'*^ 
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. ■ ' r.r;^ :«lls, several define tuiiiour-aMOCWtiedjantigeh^^^ 0? I, a diaRinobeiuidihe,^^^^ ^ 
these react with the antigen referred to. as gastrointestinal- couriierstained with haematoxylin, dehydratedi aiid miou^ r'.: ■ ■ / 
cancec^tigen (GICA)p7e$eiu in celb<>f adenocarcinoma of . Sera of 64%. of patients with clinicaUy and h^^ ' 
'.v^r: .colon, stomach, and ^ . proven. colorectal cancer, ^92% of. patie^^^^ 

;Vr^.v;:'::v ii^^^^^norma^ ! V ; ,ca^ . ■ , 

r 4 ij'^ .. iV- iJ;' • <SlCA is a gangUoside-wlip^^^^^^^ stmcture^ is| ' ^ C' ; .bin^itif .P^^ i • X^^" ^ 

' v ^^k.4rV'v^S'^'''i^^ ^ • ' '^y'"''.''.^*'.^^'' V '^'■''Eal>le)v^ ^of Wi'of-^atien^^^ 




11 GicAIN BU)6d OF PATIEI^TSAm'HGIC AN 

MEMBRANES OF QIC CELLSJr ^. -- r 



/xV'^^|^/i$ti6nts with GlC'iiihibit biriding oiTritpnoclpiMl : . .' . ^j HeaUhy^^^^f^ r^; 

'''^-'-l^get ceils.* ' ' ' '■■ * ' 'V''"V5;„t«i;4.::,-!\* • 
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Colorectal cancpr J. 
Gastric xafnAr^V^ f -j^'-^ 
:;Healihy',^4f^ ;j 
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